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1 Introduction

Each product in Geofabric V2 aims to satisfy a different set of use cases. This tutorial
highlights the interconnectivity of the three V2 products that focus on surface
hydrology: Surface Network, Surface Cartography and Surface Catchments.

The intended focus of Surface Network is for discovery, geoprocessing and hydrological
modelling that involves stream flow tracing operations. Such uses can draw on the
product’s full topological connectivity and its ability to support the spatial selection of
associated hydrological features (such as water bodies and catchments) as inputs for
spatial analysis or modelling.

The aim of Surface Cartography is to support the production of maps and visualisations
which present the results of analyses. This product provides a wealth of hydrographical
feature types with origins mainly from topographic mapping.

The central feature class in Surface Catchments, AHGFCatchment, duplicates an
identical feature class contained within Surface Network. The decision to develop a
separate catchment product was based on a particular set of use cases which called for
the supply of the catchments in isolation. More specifically, Surface Catchments with its
extended NCB Pfafstetter attribution provides a hook into a suite of related products’
that are focused around a gridded data model. This related set of products includes a
comprehensive set of National Environmental Stream Attributes?.

Although Geofabric V2 supplies the surface hydrology product data spread over three
separate product Geodatabases, for certain purposes it may be desirable to combine
these three products into a single Geodatabase.

This tutorial describes the steps required to load the contents of the three surface
hydrology products into a single file geodatabase. Instructions outlining the creation of
a number of optional relationship classes are also provided.

For reference purposes, the relationships between the feature classes of the three
surface hydrology products are summarised in the following high—level model view:

! Geoscience Australia (2011). National Surface Water Information: Located at
http://www.ga.gov.au/topographic-mapping/national-surface-water-information.html

2 Geoscience Australia (2011). National Environmental Stream Attributes v1.1: Metadata statement.
Located at
https://www.ga.gov.au/products/servlet/controller?event=GEOCAT DETAILS&catno=73045
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Figure 1 - Geofabric V2.1 product relationships.

Supplied relationship class
Optional relationship class
Strong spatial alignment

Connecting lines between the boxes show various types of relationships between these
entities. Relationships should be read in the direction of the arrows e.g. an AHGF
Network Node drains zero-to-many AHGF Waterbody features.
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2 Tutorial

2.1 Download three Geofabric Surface File Geodatabases from the
Geofabric ftp site

1. From the Bureau of Meteorology Geofabric website browse to Downloads and
select Download the Geofabric data from the Geofabric FTP site. Download the
following File Geodatabases’ ZIP file, saving each to disk:

. Surface Cartography (SH_Cartography ZIP)
. Surface Network (SH_Network ZIP)
. Surface Catchments (SH_Catchments ZIP).

/= FTP directory fanonfhome/geofabric/ at ftp.bom.gov.au - Windows Internet Explorer provided by Bureau of Meteorology |Z||E||z|

%ﬂ v |g, ftp:fiFtp. bom. gov . aufanonfhomefgecf abric) b | [##] x| |Live Search ||“:l 7
Fle Edt Wiew Favorites Tools Help @Econvert - Plselect  Links B snagt B 1

i . 3
{\.: ahir [@FTP directory fanonfhome/geofabric) at frp,bom, gov,.au ] ‘ @Home ~ ) Feeds (3 @ Print = |3’ Page - @TW'S @

FTP directory /anon/home/geofabric/ at ftp.bom.gov.au

To view this FTP site in Windows Explorer, click Page, and then click Open FTP Site in Windows Explorer.

Up to higher level directory

12/22/2011 05:42RM 4,453 FTP_RELDME.TxC

12/22/2011 05:50RM 628,312,224 GW_Cartography.zip

12/22/2011 05:50RM 12,756,468 HRE Catchments.zip

12/22/2011 05:50RM 949,339 HR Regions.zip

12/22/2011 05:50RM 9,540 PRODUCT README.txt

02/14/2012 02:48RM 441,540,135 S5H Cartography.zip

12/22/2011 05:57AM 174,879,916 5H Catchments.zip =
02/14/2012 02:49EM 393,202,083 5H Network.zip File Download |§|
12/22/2011 05:50RM 74,213 metadata.zip

Do you want to open or save this file?

@ Mame: SH_Metwork. zip
Type: WinZip File, 374ME

From: Ftp.borm.gow.au

[ Open ] [ Save ] [ Cancel

[¥] Alwayz azk before opening this type of file

|»' ‘while files from the Intemmet can be ugeful, some files can potentially
harm your computer. If you do not truzt the source, do not open ar
zave this file. What's the rigk?

€ Internet FA00% -

2.  Unzip the downloaded file, making sure that the resulting folder ends with gdb
(e.g. the contents of the SH_Network ZIP file should be unzipped to a folder
called SH_Network_GDB).
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2.2 Create a new empty File Geodatabase

1.  Start ArcCatalog and navigate to the workspace containing the three File
Geodatabases downloaded in step 2.1.

Right-click on the workspace folder and choose New > File Geodatabase.

Rename the File Geodatabase to something more appropriate (e.g.

Geofabric_SH_AII).

2.3 SH_Network File Geodatabase

2.3.1 Copy the content

Copy the content of the downloaded SH_Network File Geodatabase to the new, empty

File Geodatabase.

1. In ArcCatalog, activate ArcToolbox and run the Copy tool located under the
General Toolset of the Data Management Tools toolbox.

2.  Configure the parameters of the Copy tool to copy the SH_Network feature
dataset from the SH_Network Geodatabase downloaded in step 2.1, across to
the new File Geodatabase created in step 2.2:

3.  Browse to and set the Input data element parameter to point to the path of the
SH_Network feature dataset. Click [Add].

Look in: (5] SH_Network.gob

RS R

22| LAYERKEYTABLE

25 APUINIQUEID

2Z] AHGFNetworkStreann_FS

2] AHGFNetworkiConnectivityLip
2] AHGFNetworkConmeckivity Down
HSH_Metwark,

Mame:

Add

Show of types [ A) fiers fisted,

j Cancel

4.  Click on the folder browse icon () to open the Output data element dialogue
and change the Save as type: option to Datasets.

5. Navigate to and open the File Geodatabase created in step 2.2.

November 2012 | Geofabric Version 2.1



Australian Hydrological Geospatial Fabric (Geofabric) Tutorial
- Merge the Geofabric Surface Hydrology products

6.  Enter a name for the new copy of the SH_Network feature dataset in the Name:
field (e.g. Network). Click [Save].

Qutput data element fg|
Look in: [ Geofabric_sH_pllgdb RSB

M ame: |Netwnlk
Save as type: |Dalasets ﬂ Cancel

7. Click [OK] to run the tool. When the copy is complete the SH_Network feature
dataset should have been copied over to the new File Geodatabase.
Note: when merging the full version of the Geofabric surface hydrology data
products copying each product can take some time due to the large number of
features.

((=]E
A
Input data element —

| Dvhizeofabricvz, 0Demonstrationt SH_MetworkiSH_Metwork, gdblSH_Tetwork, =
Data tvpe (optional)

Zutput daka element
|D:ﬁ,GeoFabricVZ.El'l,Dem0nstration'l,GenFabric_SH_.C\II.gdb'l,Netwnrk 15
w
oK Zancel Ervvironments. .. | Show Help == |
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2.4 SH_Cartography File Geodatabase

2.4.1 Delete the AHGFWaterbody feature class

The AHGFWaterbody feature class appears in both Surface Network and Surface
Cartography. This duplication of data is not required, so remove this from Surface
Cartography prior to copying its feature dataset over to the new File Geodatabase.

1. In ArcCatalog, browse to the AHGFWaterbody feature class in the
SH_Cartography Geodatabase downloaded in step 2.1.

2.  Right-click on the feature class and choose Delete. Click [Yes] to confirm.

3 ArcCatalog - Arcinfo - D:\GeofabricV2.0\Demonstration\SH_ Cartography\SH_ Cartography.gdbSH| Cartography\HG... |:||E|[z|

File Edit Yiew Go Tools Window Help

| 53 ket B Q&0 K
Location: |D:\GeofabricVZD\Demonstration\sH_Cartograph}l\sH_Eartography.gdb\sH_Eartograj @

Stylesheet;

x X | Contents ]F‘review] Metadata]
-1-{_] Geofabricvz.0 ~ | |£ ArcToolbax -~
=L Demanstration +- 5 3D Analyst Tools - Mame:  AHGFWaterbody
—-{_] SH_Cartography b a Analysis Tools Type: File Geodatabase Feature Class
= sH_Cartography.gdb +1-§§§ Arc Hydro Tools
SR SH_Cartographyr +- & Cartography Toals
AHEFCanalline +-§&f Canversion Taols
=] aHGFDam + % Data Interoperability Tools
AHGFEstuary —|-&§ Data Management Tacls
AHGFHydroArea + & Data Comparisan
AHGFHydroLine + @ Database
(] AHGEFHydroPaint +-#% Disconnected Editing AHGFWaterbody |
[ AHGFMappedhiods + & Distributed Gendatabase
AHGFMappedstream + & Domains
AHGFSea + & Feature Class
[E] AHGFStructure + & Features
AHGFTerrainBreakline - Fields
AHGFWatFWn"'\" -~ #5 File Geodatabase
aHGFwat B2 copy Chrl+C General
) sH_Carto P Dt & Apperd
[E] sH_Carta A Calculate Value
AHGFMapped Rename 2 A Copy
AHGFMapped A Delete
AHGFMapped A Merge
Geofabric Surface Create Layer,,. #* Merge Branch
README xt A Renams
[¥) sH_Cartography. Expart 4 AP Select Data
+-(_1] SH_Catchments Generalization
+-[_1] SH_Metwork, Indexes 0
= g Geofabric_3H_all.gdb Load ¥ § Joins
=5 Hetwork Layers and Table Yiews
AHGFCakchme Projections and Transforn
[E] AHGFMetwork Fasker
AHGFMetwork Relationshi
&1 P Fies. . elationship Classes
AHGFWWaterbe Pt Subtypes
2 CatchmentDrainsToSegrent 5 & Tahle
', MetModeDrainsCatchment ¥ & Topalogy
2 MethodeDrainstaterbody ¥ & Versions
<) SH_Metwork_Net GRS ETP ¥
5] sH_Metwork_Met_lunctions ~ < | >
< | > Favartes | Index | Search | Results

| Celetes the current selection
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2.4.2 Copy the content

Copy the content of the downloaded SH_Cartography File Geodatabase to the newly
created File Geodatabase.

1. Repeat step 2.3 above, this time copying the SH_Cartography feature dataset
across to the File Geodatabase created in step 2.2.

(=1

Input data element

| [nhizeofabricvz, 0\Demonstrationt 3H_Cartography!,SH_Carkographey . gdbl3H_Cartography =
Data tvpe (optional)

Zutput daka element
|D:ﬁ,GeoFabricVZ.El'l,Demonstration'l,GeoFabric_SH_.C\II.gdb'l,Cartography 15
“
o4 Zancel Enviranments. .. | Show Help == |
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2.5 Create optional relationship classes between SH_Network and
SH_Cartography features

Having merged the SH_Network and SH_Cartography File Geodatabases into a single
Geodatabase, it may also be desirable to add in several of the relationship classes
marked as being ‘optional’ in Figure 1. This section shows the steps involved in doing
this.

1.  To add the relationship between the AHGFMappedNode and AHGFNetworkNode
feature classes, do the following:

2.  Right-click on the new Network feature dataset created in step 2.3.1 and choose
New>Relationship Class....

»d ArcCatalog - Arcinfo - D:\GeofabricV2.0\emonstration\Geofabric_SH_ALLgdb\Network |:||§|[g|

File Edit Yiew Go Tools indow Help
o | 23 ¥ EEEE BN QO N

Location: |D: WEeofabrcy'2 05DiemonstrationG eofabric_SH_all gdbtMetwork, j @

Styleshest:

. & % Contents ] F'review] Metadata]
—-[_] Geofabricvz.0 Copy Chrl+C @ ArcToolbox = N
= (0 Demenstrati +- & 30 Analyst Taols W Eci'me .
+-(07 sH_Cart 5 @ Analysis Tools SH_Metwork_Met_Junctions
(0] SH_Catc 9% Delete + @ Arc Hydro Tooks ‘E‘lSH_Network_Net
+-(21 SH_Met PR 2 4. Cartography Tools D?NetNodeDrainsWaterbody
=] g Geofabr - Refrash e a Conversion Tools = MetMadelrainsCatchment
- 20 cant " BETES +- i Data Interoperabilicy Tools 2 CatchmentDrainsToSeqment
—I- &P Data Management Tools AHGFWaterbady
= 1 Fle Frebm e i ] AHGFMebmorkstream
=il _ (] Feature Class. ] AHGFNetwarkhode
Import 'S | clationship Class. .. il AHGFCatchment
Export »

Compress File Geodatabase. ..

Uncampress File Geodatabase. .. 1 Topalogy...

=] iNEs...
Add Glabal 0. . =1 Polygon Feature Class From Lines

0 e YR B =

Q Geometric Metwork, ,,

Properties. .. [ F¥ Lopy

= Metworr & Delete
AHGFCatchment #* Merge
[Z] AHGFNetworkiods A Merge Branch
AHGFNetworkStream A Rename
AHGFWaterbody A Select Data
2, CatchmentDrainsToSegment + & Generalizakion
2 NetModeDrainsCatchment + -8 Indexes
22, NetModeDrainswakerbody + % Joins
2 5H_Mstwork_Net = g =
[%9] sH_Metwork_Net_Junctions b S J -

< | > Favarites | Index | Search | Results < | >

Creates a new Relationship Class
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3.  Enter an appropriate name for the relationship class (e.g.
MapNodeMatchesNetNode) and choose the Origin (AHGFMappedNode) and
Destination (AHGFNetworkNode) feature classes. Click [Next >].

New Relationship Class

Mame of the relationship class:

td apM odetd atchesM et ode

Select the table/feature clazzes that will be azzociated by thiz relationzhip clazs.

Origin tabledfeature clagzs:

i:giﬁiﬁ:ﬁrea 5 A relationship clasz iz a collection of

1elationzships between abjects in bwo
AHGFHpdroLine tables/feature classes.
AHGFHypdroPaint .
AHGFMappedtode

AHGFMappedStreamn
AHREFCas

Destination table/feature class:

=1 Metwark s

AHGFCatchment
AHGFMetwarkMode

AHGFMetwarkStrean

AHGPWwW aterbady Farcelz are owned by owners,
SH_Metwark_MNet_Junctions Owners own pancels.

4]

| Mext » | Cancel |

4. At the next step in the New Relationship Class wizard, choose the option Simple
(peer to peer) relationship for the relationship’s type. Click [Next >].
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5.  Specify text labels for the relationship as it is traversed in both directions (i.e.
AHGFMappedNode matches AHGFNetworkNode and AHGFNetworkNode is
matched by AHGFMappedNode) and choose the None (no messages propagated)
option for message propagation. Click [Next >].

Note: If your business processes utilise custom extensions to ArcGIS Desktop
that require messaging, choose the level of messaging as required and recreate
all other out-of-the-box relationship classes in the same manner.

New Relationship Class

Specify a label for the relationship az it iz raverzed from the
argin tabledfeature clazs to the destination tablefeature class.

|matches

Specify a label for the relationship az it iz raverzed from the
destination table/feature clazs to the arigin tablefeature class.

|is matched by
Which direction will meszages be propagated between the
objects related by this relationship clazs?

" Faonward [onigin to destination]

" Backward [destination to origin]

" Both

* Mone [ho messages propagated)

< Back | Mest = | Cahicel |

6. Select 1 —1 (one to one) as the cardinality of the relationship. Click [Next >].
7. Choose the option No, I do not want to add attributes to this relationship.
8.  Click [Next >].
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9.  Set the Primary (ConNodeID) and Foreign (ConNodelID) key fields for the
relationship.

Mew Relationship Class

Select the primary key in the origin table/feature class [generally, this will be the
object identifier figld). If thiziz a 1 - M [one to marw] relationship, pou will alzo need
to select the fargign key in the destination table/feature class.

Select the primary key field in the arigin table/feature clazs:

CorModelD -

Select the foreign key figld in the destination table/feature class
that refers to the primary key figld in the origin tabledfeature clags:

¢ Back | Mext » | Cancel
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10. Click [Next >] and then [Finish] to create the new relationship class.
Note: Only a subset of the total set of AHGFNetworkNode and AHGFMappedNode
features (i.e. contracted Junction and Terminus nodes) participate in this
relationship.

3 ArcCatalog - Arcinfo - D:\GeofabricV2.0\emonstrationVGeofabric_SH_ALLgdb\Network

File Edit Yew Go Tools window Help
S x Be @Qen|w
Location: |D:\Eeofablic\u@.D\Demonstlation\ﬁeofabric_SH_AII.gdb\Network j @
Stylesheet: l—_|
x x|l Contents ] F'reviewl Metadata]
S | Eofabric\'?-ﬂ A1 5§ ArcToolbox 2 name
= Demonskration + M
+-(Z1 SH_Cartography + % iﬁ::iy:to:lzols EllarGrCatchment
-1 5H_Catchments - a arc Hydro Tadls [=] AHGFNetworkMade
(] 5H_Metwark - a Cartography Taoks ] aHGEFMetwarkStream
= £ GeaFabric_SH_all.adh +1 & Conversion Taols (Bl aHGFWaterbady
= @ Cartography + a Daka Interoperability Tools E.huCatchmentDrainsToSegment
AHGFCanalline =] a Data Management Tools o 1aphiodst mEE
] AHGFDam ¥ & Data Comparison 4 NetModeDrainsCatchment
AHGFEstuary + 8% Database 2 NetModeDrainsWaterbody
BHGFHydroArea +-§% Disconnected Editing 2l SH_Metwark_Miet
AHGFHydroline +] & Distributed Geodatabase [2] 5H_metwiork_Net _lunctions
=] AHGFHydroPoint +- & Domains
] aHGFMappediiade + B Feature Class
AHGFMappedstream + 8% Features
BAHGFS28 b +- &% Fields
[=] aHGFskructure +] & Filz Geodatabase
AHGFTerrainBreakline = & Zeneral
AHGFYW aterPipeline # dppend 0
), SH_Cartography_Het A+ Calculate value
El SH_Cartography_Met_Junctions ;a, Copy
- @ Metwork }" Delete
AHGFCatchment A Merge
[=] AHGFNetworkMode #* Merge Branch
BAHEFNetworkstream A Rename
AHGFWaterbody A Select Data
2 CatchmentDrainsToSegment + & zeneralization
22, MaphodeMatcheshetMode +- & Indexes
22, NetModeDrainsCatchment ¥ & Jains
2 NetModeDrainswaterbody + B Lavers and Table ¥iews
<] SH_Netwark_Net .
[=7] sH_Metwork_Met_Junckions v < | >
< | b3 Favorites | Index | Search | Results < | *
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11. To create the other optional relationship classes shown in Figure 1, repeat the
steps above substituting the appropriate information listed below accordingly:

AHGFMappedNode drains AHGFWaterbody

Relationship class name: MapNodeDrainsWaterbody

Origin feature class: AHGFMappedNode

Destination feature class: AHGFWaterbody

Type of relationship: Simple (peer to peer) relationship

Origin to destination label:  drains
Destination to origin label: is drained by

Message propagation: None (no messages propagated)
Cardinality: 1 — M (one to many)

Relationship attributes: No, I do not want to add attributes to this
relationship class

Primary key: HydroID

Foreign key: MapNodelD

Note: Only a subset of the total set of AHGFMappedNode features participate in
this relationship.

AHGFMappedStream matches AHGFNetworkStream

Relationship class name: MapStreamMatchesNetStream
Origin feature class: AHGFMappedStream

Destination feature class: AHGFNetworkStream

Type of relationship: Simple (peer to peer) relationship

Origin to destination label:  matches
Destination to origin label:  is matched by

Message propagation: None (no messages propagated)
Cardinality: 1 — M (one to many)

Relationship attributes: No, I do not want to add attributes to this
relationship class

Primary key: AusHydroID

Foreign key: AusHydroID

Note: Due to inherent differences between the two stream networks not all
features in AHGFNetworkStream can be mapped to AHGFMappedStream features
(and vice versa) and thus not all features participate in this relationship.

November 2012 | Geofabric Version 2.1 17



Australian Hydrological Geospatial Fabric (Geofabric) Tutorial
- Merge the Geofabric Surface Hydrology products

2.6 SH_Catchments File Geodatabase

18

2.6.1 Delete the duplicate AHGFCatchment feature class

1.  As the AHGFCatchment appears in both Surface Network and Surface
Catchments, remove the AHGFCatchment feature class from Surface Catchments
prior to copying this over to the merge file Geodatabase.

Note: Since the NCBPfafstetter table is in a relationship with AHGFCatchment, the
CatchmentIsExtendedByPfafstetter relationship class will also be deleted when
the AHGFCatchment feature class is deleted. This is restored in a later step.

2.  In ArcCatalog, browse to the AHGFCatchment feature class in the
SH_Catchments Geodatabase downloaded in step 2.1.

3.  Right-click on the feature class and choose Delete. Click [Yes] to confirm.

2.6.2 Copy the remaining components

1.  Repeat the instructions in step 2.3.1, this time copying the SH_Catchments
feature dataset (containing NCBLevellDrainageDivision and
NCBLevel2DrainageBasinGroup) and NCBPfafstetter table across to the File
Geodatabase created in step 2.2.

(=1

A
Input data element —
| Dnhizeofabricvz, 0\Demonstrationt 3H_Catchments', 3H_Catchments, gdblSH_Catchments

Data tvpe (optional)

Zutput daka element
| Dnhizeofabricvz, 0\Demonstration Geof abric_SH_all gdbCatchments

v 1 %

i

a4 Cancel Enwironments. .. | Show Help ==
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2.6.3 Recreate the relationship class between the NCBPfafstetter
table and the AHGFCatchment feature class

To complete the merging of the three Geofabric products, the final step in this tutorial
is to recreate the relationship class that was automatically deleted from the
SH_Catchments File Geodatabase during step 2.6.1.

In order to create the CatchmentIsExtendedByPfafstetter relationship class, follow the
procedure outlined in step 11 above, substituting the appropriate information listed
below accordingly:

AHGFCatchments is extended by NCBPfafstetter

Relationship class name: CatchmentIsExtendedByPfafstetter
Origin feature class: AHGFCatchment

Destination feature class: NCBPfafstetter

Type of relationship: Simple (peer to peer) relationship
Origin to destination label: is extended by

Destination to origin label: extends

Message propagation: None (no messages propagated)
Cardinality: 1 -1 (one to one)

Relationship attributes: No, I do not want to add attributes to this relationship
class

Primary key: NCB_ID

Foreign key: NCB_ID
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Water Information

DATA > INFORMATION > INSIGHT

Through the Water Act 2007, the Australian Government has given the Bureau of
Meteorology responsibility for compiling and delivering comprehensive water
information across Australia.

For more information
Visit our website at www.bom.gov.au/water
Send an email request to waterinfo@bom.gov.au
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